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(54) Portable telephone having a rotating display and two cameras 


(57) In a foldable portable telephone set including a 
lower unit (20) having a console portion (12), an upper 
unit (30) having a display portion (11), and a hinge por- 
tion (13) for joining the lower unit to the upperunit so as 
to enable to open and close them, the upper unit (30) 
consists of a display portion unit (32), a supporting por- 
tion unit (34), and a rotating and sliding mechanism (40). 
A pair of front camera portions (17a, 17b) is disposed 
on the upper unit so as to position up and down of the 
display portion when the display portion is put into the 
lengthwise state and to position right and left of the dis- 
play portion when the display portion is put into the ob- 
long state by rotating and sliding the display portion unit 
using the rotating and sliding mechanism. 
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Description 

[0001] This application claims priority of prior applica- 
tion JP 2002-125370, the disclosure of which is incor- 
porated herein by reference. 

Background of the Invention: 

[0002] This invention relates to a foldable cellular or 
portable telephone set and, more particularly, to a fold- 
able cellular or portable telephone set comprising cam- 
era portions. 

[0003] In a manner known in the art, in recent years, 
portable telephone sets are used in various ways, i.e., 
as a browser for the Internet or the like, an electric mail 
transmission and reception termjnal, a portable informa- 
tion terminal (personal digital assistance (PDA)) with a 
schedule management function or the like, a recording/ 
reproducing terminal for voice and picture data and so 
on, as well as a telephone call tool. 
[0004] The browser is a software for use to grasp a 
general image of data group and object group and for 
use to pick up a desired information. The electronic mail 
is a system used by the terminals such as personal com- 
puters, workstations, and so on for use in exchanging 
data such as characters (texts), voice, etc. in a form of 
mail (letters) via a computer network. The personal dig- 
ital assistance is a generic term which represents termi- 
nals each of which have a function of an electronic note- 
book or a personal computer and which can be carried 
around. 

[0005] The portable telephone set of the type de- 
scribed generally comprises a display portion and a con- 
sole portion such as numeric keypads or the like. The 
portable telephone set comprising one or more camera 
portions is also known. 

[0006] However, a conventional typical portable tele- 
phone set having a foldable (collapsible) structure has 
a disadvantage that it lacks flexibility and troublesome 
to operate in case where, for example, displaying the 
images in landscape form. 

[0007] Various folding portable telephone sets and re- 
lated technical ideas have been proposed. For example, 
Japanese Unexamined Patent Publication Tokkai No. 
2001-1 56,893 or JP-A 200 1 -1 56893 (prior art document 
1) discloses a "display system of a communication ap- 
paratus" by which the letters (fonts) are easy to read and 
easy to input. In the prior art document 1, the display 
system of the communication apparatus having a liquid 
crystal display which is long in lengthwise direction is 
provided with a display unit part for rotating the liquid 
crystal display part from a vertical position to a horizontal 
position and vice versa and with a display switching part 
for switching the display of the liquid crystal part from 
the vertical mode to the horizontal mode with the rotation 
of the display unit part or performing reverse switching. 
[0008] However, the prior art document 1 merely dis- 
closes a technical idea for changing the direction of the 


display screen from the lengthwise to oblong state by 
rotating the display screen (the display unit) . In addition, 
the prior art document 1 does not disclose how to display 
on the display screen -image information picked up by 
5 the camera portion. 

[0009] In addition, Japanese Unexamined Patent 
Publication Tokkai No. 2000-270,089 or JP-A 
2000-270069 (prior art document 2) discloses a "porta- 
ble information terminal with a digital camera" which can 
10 be carried around with its camera lens and a liquid crys- 
tal surface of a display part facing each other so as to 
prevent the fragile parts from being exposed outside. 
The portable information terminal with the digital camera 
disclosed in the prior art document 2 comprises an im- 
*5 age pickup part having image pickup means, a display 
part having display means, and a hinge part having at 
least one mechanism for allowing the display part to ro- 
tate. When a rotary support part of the image pickup part 
or the display part is rotated around a rotary shaft, the 

20 image pickup means (a lens) of the image pickup part 
and the display means of the display part are housed 
opposite to each other, i.e., in a folded state without be- 
ing exposed. Therefore, the lens and liquid surface can 
be prevented from dust, flaw, breakage, fault, etc. 

25 [001 0] However, the prior art document 2 merely dis- 
closes a technical idea in which the lens of the camera 
and the liquid crystal surface of the display part are po- 
sitioned to face each other and does not teaches an idea 
for rotating the display screen from lengthwise state to 

30 the oblong state, and vice versa. 

[0011] United State Patent Application Publication 
No. US2002/005160 (prior art document 3) discloses a 
foldable portable terminal unit containing apicture taking 
camera capable of transmitting an image and voice, 

35 monitoring through a display device is enabled in case 
of taking picture of himself or herself with that picture 
taking camera as well as taking picture of an outside 
object. In the foldable portable terminal unit disclosed in 
the prior art document 3, a lid portion is made foldable 

*o with respect to a case main body of the portable terminal 
unit and rotatable with respect to the case main body. A 
display device provided in the lid portion is rotated with 
respect to the picture taking camera fixed on rear face 
or a side face of the case main body corresponding to 

45 the state of taking a picture so as to enable monitoring. 
[0012] However, the prior art document 3 merely dis- 
closes a technical idea which enables to monitor a dis- 
play screen in cases of taking picture of him/herself by 
the camera and of taking picture of the object outside. 

50 That is, the prior art document 3 never discloses an idea 
for shifting the display screen from the lengthwise state 
to the oblong state and merely discloses a case where 
only one picture taking camera is provided. 
[0013] In addition, Japanese Unexamined Patent 

55 Publication Tokkai No. Hei 9-1 1 6,882 or JP-A 9-1 1 6882 
(prior art document 4) discloses "audio visual commu- 
nication equipment" capable of executing smooth con- 
versation without interrupting the conversation. In the 
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prior art document 4, technical idea comprising the 
steps of fixedly arranging the two video camera devices 
at the right and left of the video monitor device and of 
synthesizing the pictures of the respective camera de- 
vices in the center. That it 5 an object of the prior art doc- 
ument 4 is to execute smooth conversation without any 
interruptions. The assumption that picture of himself and 
herself during conversation is taken with the two video 
camera devices. A three-dimensional (3-D) image 
processing is also disclosed in the prior art document 4. 
However, in the document, the two video camera devic- 
es are fixedly arranged at the righthand and lefthand 
side of the video monitor device. The document 4 never 
discloses a method of movabiy arranging the video cam- 
era device with respect to the video monitor device. 
[0014] Furthermore, Japanese Unexamined Patent 
Publication Tokkai No. Hei 11-39,131 or JP-A 11-39131 
(prior art document 5) discloses "mobile information 
communication terminal equipment" which is capable of 
automatically determining suitability of a display image 
to vertically long (lengthwise or up-end) or horizontally 
long (oblong or level) display device state and of per- 
forming suitable image display without any operation of 
a user. In the prior art document 5, display device orien- 
tation information indicative of the direction for use of a 
display device corresponding to respective plural oper- 
ation modes is stored in a display device orientation in- 
formation storage area. Then, the operation mode dur- 
ing execution is determined by operation mode decision 
means, and image display control means controls so as 
to display the image to be displayed at a display device 
as a prescribed image suitable for using the display de- 
vice in the direction for use made to correspond to the 
determined operation mode by the display device orien- 
tation information. 

[0015] The prior art document 5 merely discloses an 
technical idea for automatically determining suitability of 
the display image either to vertically long or horizontally 
long display device state without operation of the user. 
In other words, the document 5 discloses an idea of au- 
tomatically deciding the suitable direction for displaying 
the image. It is not an idea for rotating a "display screen" 
from lengthwise state to the oblong state or vice versa 
in the manner which is described in the above-men- 
tioned prior art document 1 . 

[0016] Japanese Unexamined Patent Publication 
Tokkai No. Hei 1 0-1 55,0 1 3 or JP-A 1 0-1 5501 3 (prior art 
document 6) discloses "portable communication equip- 
ment" that is composed of a case separated in plural 
parts and a detachable connector for structurally and 
electrically connecting the separated parts and to which 
the connector of a kind and a shape adaptable to the 
application is selected. In the prior art document 6, a 
portable telephone set main body is separated into an 
upper case and a lower case. The upper case and the 
lower case are connected by a connector. The upper 
case has a front side which is provided with a reception 
part and a display part. The lower case has a front face 


which is provided with a key operation part and a trans- 
mission part. The upper case and the lower case have 
a circuit board on which a connector connection part 
connected to connection parts of connectors. The upper 
5 case and the lower case have slits. Inasmuch as a 
shape and standards of the connection parts are unified, 
: the optional selection can be made of a rotary type con- 
nector, a straight line type connector or a bent type con- 
nector for the connection. 
10 [0017] The prior art document 6 merely discloses a 
technical idea for freely changing the portable commu- 
nication equipment between a unified type and a folda- 
ble type by changing the connectors. That is, the prior 
art document 6 never discloses an idea for freely chang- 
es ing a "display screen" between a lengthwise state and 
an oblong state. 

Summary of the Invention: 

[0018] It is therefore an object of this invention to pro- 
vide a foldable portable telephone set which is capable 
of converting an image in both a lengthwise state and a 
oblong state as well as capable of changing the direction 
of a display screen in both the lengthwise and the oblong 
state and carrying out various ways of image process- 
ing. 

[0019] Other objects of this invention will become 
clear as the description proceeds. 
[0020] On describing the gist of an aspect of this in- 
vention, it can be understood that a foldable portable 
telephone set comprises a lower unit having a console 
portion, an upper unit having a display portion, and a 
hinge portion for joining the lower unit to the upper unit 
so as to enable the opening and closing operation. The 
display portion can be shifted with respect to the lower 
unit between a lengthwise state and an oblong state. 
The foldable portable telephone further comprises a pair 
of front camera portions disposed on the upper unit so 
as to position up and down of the display portion when 
the display portion is put into the lengthwise state and 
to position right and left of the display portion when the 
display portion is put into the oblong state. 
[0021] According to a first aspect of this invention, in 
the above-understood foldable portable telephone set, 
the upper unit comprises a display portion unit, a sup- 
porting portion unit, and a rotating mechanism for elec- 
trically and structurally connecting the display portion 
unit and the supporting portion unit and for rotating the 
display portion unitwith respect to the supporting portion 
unit. In this event, the display portion is put into the ob- 
long state by rotating the display portion unit by about 
90 degrees using the rotating mechanism in a case 
where the display portion is put into the lengthwise state. 
In lieu of the rotating mechanism, the upper unit may 
comprise a rotating and sliding mechanism for electri- 
cally and structurally connecting the display portion unit 
and the supporting portion unit and for rotating and slid- 
ing the display portion unit with respect to the supporting 
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portion unit. In this event, the display portion is put into 
the oblong state by rotating the display portion unit by 
about 90 degrees andby sliding the display portion using 
the rotating and sliding mechanism in a case where the 
display portion is put into the lengthwise state. 
[0022] The foldable portable telephone set according 
to the first aspect of this invention preferably may com- 
prise detecting means for detecting whether the display 
portion is put into the lengthwise state or the oblong 
state to produce a detected signal and display convert- 
ing means for converting display contents so at to fit to 
a direction of a display screen according to the detected 
signal and for displaying converted display contents on 
the display portion. The detecting means may comprise 
amagnet disposed in the display portion unit and a plu- 
rality of magnetic sensors disposed in the supporting 
portion unit. 

[0023] According to a second aspect of this invention, 
in the above-understood foldable portable telephone 
set, the hinge portion is a hinge-type connector for de- 
tachably connecting the upper unit. The hinge-type con- 
nector has a connector connection portion for connect- 
ing to the upper unit. The upper unit has a plurality of 
unit connection portions for connecting to the connector 
connection portion at a lower side and lateral sides 
thereof. By changing the unit connection portions to be 
connected to the connector connection portion, it is pos- 
sible to switch the display portion between the length- 
wise state and the oblong state. 

[0024] In the above-mentioned foldable portable tele- 
phone set, the foldable portable telephone set further 
preferably may comprise three-dimensional image 
processing means for carrying out a three-dimensional 
image processing on an image picked up by the pair of 
front camera portions when the pair of front camera por- 
tions is disposed right and left in the vicinity of the dis- 
play portion with the display portion put into the oblong 
state. The upper unit further may comprise a rear cam- 
era portion at a rear face thereof. Instead of comprising 
the rear camera portion at the rear face of the upper unit, 
the hinge-type connector may comprise a rear camera 
portion at a rear face thereof. 

Brief Description of the Drawing: 

[0025] 

Fig. 1 A is a side view showing a closed state of a 
foldable portable telephone set according to a first 
embodiment of this invention; 
Fig. 1B is an elevational view showing the closed 
state of the foldable portable telephone set accord- 
ing to the first embodiment of this invention; 
Fig. 1C is a side view showing an opened state of 
the foldable portable telephone set according to the 
first embodiment of this invention; 
Fig. 2 A is an elevational view showing the opened 
state of the foldable portable telephone set accord- 


ing to the first embodiment of this invention; 
Fig. 2B is an elevational view showing the opened 
state of the foldable portable telephone set accord- 
ing to the first embodiment of this invention when a 
5 display portion is put into an oblong state by rotating 
a display portion unit counterclockwise by about 90 
degrees; 

Fig. 2C is an elevational view showing the opened 
state of the foldable portable telephone set accord- 
10 jng to the first embodiment of this invention when 
the display portion is put into the oblong state by 
rotating the display portion unit clockwise by about 
90 degrees; 

Fig. 2D is a rear elevation of Fig. 2B; 

15 Rg. 3 is a perspective view showing the opened 
state of the foldable portable telephone set accord- 
ing to the first embodiment of this invention; 
Fig. 4A is a sectional view of Fig. 1 C; 
Fig. 4B is an elevational view showing a rotating and 

20 sliding mechanism for use in the foldable portable 
telephone set according to" the first embodiment of 
this invention; 

Fig. 4C is an enlarged sectional view showing the 
rotating and sliding mechanism enlarged; 

25 Fig. 5 is a circuit block diagram showing an electric 
circuit portion of the foldable portable telephone set 
according to the first embodiment of this invention; 
Fig. 6 is a rear schematic view for use in describing 
an arrangement of magnetic sensors used in the 

30 foldable portable telephone set according to the first 
embodiment of this invention; 
Fig. 7 is a flow chart for use in describing a switching 
operation of a display mode in accordance with de- 
tection of a rotation position of a display portion unit 

35 by a rotation angle detecting portion illustrated in 
Fig. 6; 

Fig. 8A is a side view showing a closed state of a 
foldable portable telephone set according to a sec- 
ond embodiment of this invention; 

40 Fig. 8B is an elevational view showing the closed 
state of the foldable portable telephone set accord- 
ing to the second embodiment of this invention; 
Fig. 8C is a side view showing an opened state.of 
the foldable portable telephone set according to the 

45 second embodiment of this invention; 

Fig. 8D is an elevational view showing the opened 
state of the foldable portable telephone set accord- 
ing to the second embodiment of this invention; 
Fig. 8E is an elevational view showing the opened 

50 state of the foldable portable telephone set accord- 
ing to the second embodiment of this invention 
when a display portion is put into an oblong state; 
and 

Fig. 9 is a circuit block diagram showing an electric 
55 circuit portion of the foldable portable telephone set 
according to the second embodiment of this inven- 
tion. 
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Description of the Preferred Embodiments: 

[0026] Referring to Figs. 1A through 1C, 2A through 
2D, and 3, the description will proceed to a foldable port- 
able telephone seMO according to a first embodiment 
of this invention. Fig. 1 A is a side view showing a closed 
state of the foldable portable telephone set 1 0 according 
to the first embodiment of this invention. Fig. 1B is an 
elevational view showing the closed state of the foldable 
portable telephone set 10 according to the first embod- 
iment of this invention. Fig. 1C is a side view showing 
an opened state of the foldable portable telephone set 
10 according to the first embodiment of this invention. 
Fig. 2A is an elevational view showing the opened state 
of the foldable portable telephone set 10 according to 
the first embodiment of this invention. Fig. 2B is an ele- 
vational view showing the opened state of the foldable 
portable telephone set 10 according to the first embod- 
iment of this invention when a display portion is put into 
an oblong state by rotating a display portion unit coun- 
terclockwise CCW by about 90 degrees. Fig. 2C is an 
elevational view showing the opened state of the folda- 
ble portable telephone set 10 according to the first em- 
bodiment of this invention when the display portion is 
put into the oblong state by rotating the display portion 
unit clockwise CW by about 90 degrees. Fig. 2D is a 
rear elevation of Fig. 2B. Fig. 3 is a perspective view 
showing the opened state of the foldable portable tele- 
phone set 10 according to the first embodiment of this 
invention. 

[0027] The illustrated foldable portable telephone set 
10 mainly comprises, as shown in Fig. 3, a lower unit 20 
having a console portion 12, ah upper unit 30 having a 
display portion 1 1 , and a hinge portion 1 3 for joining the 
lower unit 20 and the upper unit 30 so as to open and 
close and for electrically connecting both by a suitable 
connecting arrangement (not shown). 
[0028] The lower unit 20 has a main surface (a con- 
sole face) 20a on which the console portion 12 and a 
fingerprint certifying portion 14 are disposed. The con- 
sole portion 1 2 comprises a plurality of console keys for 
using functions of the foldable portable telephone set 
10. The fingerprint certifying portion 14 is for carrying 
out a reading of a fingerprint of a user. The console face 
20a has a tip part on which a transmitter (a microphone) 
16, namely, an opening of the microphone. 
[0029] On the other hand, the upper unit 30 mainly 
comprises the display portion unit 32 and a supporting 
portion unit 34. The display portion unit 32 and the sup- 
porting portion unit 34 are electrically and structurally 
connected to each other by a suitable rotating and slid- 
ing mechanism which will later be described. 
[0030] Referring to Figs. 4A, 4B, and 4C, the descrip- 
tion will proceed to the rotating and sliding mechanism 
depicted at 40. Fig. 4A is a sectional view of Fig. 1C. 
Fig. 4B is an elevational view showing the rotating and 
sliding mechanism 40. In Fig. 4B, a rotating shaft 44 is 
omitted. Fig. 4C is an enlarged sectional view showing 


the rotating and sliding mechanism 40 enlarged. 
[0031] As shown in Fig. 4A, the rotating and sliding 
mechanism 40 is disposed between the display portion 
unit 32 and the supporting portion unit 34. As shown in 
5 Fig. 4C, the display portion unit 32 has a rear face 32b 
having a circular hole 32b-1 while the supporting portion 
: unit 34 has a front face 34b having a lengthwise oval 
hole 34b-1. in addition, as shown in Fig. 4C, the front 
face 34b of the supporting portion unit 34 has an inner 
10 wall on which a slide plate 42 having a circular hole 42-1 
is disposed. The slide plate 42 is slidably fitted to the 
inner wall of the front face 34b of the supporting portion 
unit 34 up and down in a lengthwise groove 34b-2 
formed therein, as shown in Fig. 4B. That is, the slide 
15 plate 41 has a front face (a slide face) 42a which is sli- 
dably in contact with the inner wall of the front face 34b 
of the supporting portion unit 34. 
[0032] The rotating and sliding mechanism 40 com- 
prises the above-mentioned slide plate 42 and a hollow 
20 cylindrical rotation shaft 44 passing through the circular 
hole 32b-1, the oval hole 34b-1, and the circular hole 
42-1. The rotation shaft 44 has both ends 44a and 44b 
each of which is composed of a flange portion bent out- 
wards in a radial direction, as shown in Fig. 4C. That is, 
25 one flange portion 44a is rotatably in contact with an in- 
ner wall of the rear face 32b of the display portion unit 
32 while another flange portion 44b is rotatably in con- 
tact with a rear face 42b of the slide plate 42. 
[0033] With this structure, it is possible to shift from 
30 the display portion 11 put into the lengthwise state as 
shown in Fig. 2A to the display portion 11 put into the 
oblong state as shown in Fig. 2B by rotating the display 
portion unit 32 counterclockwise CCW by about 90 de- 
grees andby sliding downwards S by the rotating and 
35 the sliding mechanism 40. In addition, it is possible to 
shift from the display portion 11 put into the lengthwise 
state as shown in Fig. 2A to the display portion 11 put 
into the oblong state as shown in Fig. 2C by rotating the 
display portion unit 32 clockwise CW by about 90 de- 
40 grees and by sliding downwards S by the rotating and 
the sliding mechanism 40. Inasmuch as the display por- 
tion unit 32 is not only rotated but also slid in a case of 
making the display portion 11 from the lengthwise state 
to the oblong state, the foldable portable telephone set 
45 is advantageous in that it is possible to compact the dis- 
play portion in the oblong state and it is attractive. 
[0034] Although a switching of the display portion 11 
between the lengthwise state and the oblong state is 
carried out by the rotating and sliding the display portion 
50 unit 32 using the rotating and sliding mechanism 40, 
such a switching may be merely carried out by rotating 
the display portion unit 32 using a rotating mechanism. 
Such a rotating mechanism may be easily implemented 
by omitting a sliding mechanism from the rotating and 
55 sliding mechanism 40. 

[0035] The rotation shaft 44 is hollow through which 
wiring for electrically connecting the display portion unit 
32 with the supporting portion unit 34 passes. 
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[0036] The display portion unit 32 has a main surface 
(a display face) 32a on which the display portion 1 1 hav- 
ing a substantially rectangular shape is disposed. In ad- 
dition, the display face 32 has a tip part on which a re- 
ceiver 1 5 (an opening portion of a speaker) is disposed. 5 
When the display portion 11 is put into the lengthwise 
state, a pair of front camera portions 1 7a and 1 7b is dis- 
posed on the display portion 11 up and down, as shown 
in Fig. 2A. When the display portion 11 is put into the 
oblong state by rotating and sliding the display portion 10 
unit 32 by the rotating and sliding mechanism 40, the 
pair of front camera portions 17a and 17b is disposed 
on the display portion 11 right and left, as shown in Fig. 
2B or Fig. 2C. The display portion unit 32 has another 
main surface (a rear face) 32b on which a rear camera '5 
portion 18 is disposed, as shown in. Fig. 2D. The sup- 
porting portion unit 34 has an opposite face (a rear face) 
34a, which is opposed to the display face, on which a 
small sub-display unit 19 is mounted. 
[0037] Referring now to Figs. 1 A through 4, descrip- 20 
tion will be made as regards operation of the foldable 
portable telephone set 10 according to the first embod- 
iment of this invention. 

[0038] According to the foldable portable telephone 
set 10 according to the first embodiment of this inven- 25 
tion, it is possible to use as the display portion 11 put 
into the oblong state by rotating and sliding the display 
portion 11 by the rotating and sliding mechanism 40 as 
shown in Fig. 2B or Fig. 2C on stating an application 
such as a browser function for the Internet or the like, 30 
an electric mail function {mail creation, display of a re- 
ceived mail or the like) , a function of a schedule man- 
agement, and so on, on recording of voice or images, 
on reproducing (receiving) contents or the like. It is 
therefore possible to be easy to see display information 35 
comparison with a case where a display screen is put 
into the lengthwise state (Fig. 2A). 
[0039] More specifically, on using a predetermined 
function with display, it is possible to the display portion 
11 as an oblong display device by shifting the display 40 
portion unit 22 having the display portion 1 1 from a state 
illustrated in Fig. 2A to a state illustrated Fig. 2B or Fig. 
2C by rotating and sliding the display portion unit 22 by 
the rotating and sliding mechanism 40 if a user desires. 
In this event, a control portion which will later be de- 45 
scribed detects that the display portion 11 is put into the 
oblong state and displays on the display portion 11 dis- 
play contents which are suitably converted so as to fit a 
direction of the display screen put into the oblong state. 
[0040] Referring now to Fig. 5, the description will pro- so 
ceed to an electric circuit portion corresponding to the 
above-mentioned mechanism in the foldable portable 
telephone set 10 according to the first embodiment of 
this invention. 

[0041] As shown in a circuit diagram of Fig. 5, the il- 55 
lustrated foldable portable telephone set 10 comprises 
an antenna 104, a radio frequency (RF) circuit 105, a 
modem circuit 106, abaseband processing circuit 107, 


a codec circuit 108, the control portion 109, the micro- 
phone 1 6, the console portion 1 2, and first through third 
magnetic sensors (Hall elements) 111a, 111b, and 111c 
for detecting a position of the display portion unit 32. 
Those respective function portions are packed in the 
lower unit 20. 

[0042] The above-mentioned control portion 109 
comprises a rotation angle detecting portion 112, an 
opening and closing detecting portion 113, a display 
control portion 1 1 4, an image processing circuit 1 1 5, and 
a camera input/output control circuit 116. The rotation 
angle detecting portion 112 decides an rotation angle (a 
rotation position) of the display portion unit 32 on the 
basis of outputs of the first through the third magnetic 
sensors 1 1 1 a to 1 1 1 c to produce a rotation angle detect- 
ed signal. The opening and closing detecting portion 1 1 3 
detects an opening and closing state of the upper unit 
30 including the display portion unit 32 with respect to 
the lower unit 20. The display control portion 114 per- 
forms control for display of an image signal from the im- 
age processing circuit 115. In addition, the display con- 
trol portion 1 1 4 performs display switching of the display 
portion 11 and the sub-display unit 19 in response to an 
output of the opening and closing detecting portion 1 1 3. 
The image processing circuit 115 performs an image 
processing in accordance with an rotation operation of 
the display portion unit 32 and a camera control opera- 
tion. Connected to the front camera portions 17a, 17b 
and the rear camera portion 1 8, the camera input/output 
control circuit 116 performs a camera input/output con- 
trol in accordance with the rotation angle detected signal 
of the display portion unit 32. 

[0043] The RF circuit 105 comprises a receiving cir- 
cuit, a transmitting circuit, and a frequency synthesizer 
which are not shown. The console portion 12 comprises 
a known transmission key, a conversion key for alpha- 
bet/kana (Japanese syllabary)/kanji (Chinese charac- 
ters)/numeral, an on/off key for a power supply, a direc- 
tion indication key (a scroll key) for carrying out cursor 
operation, a key for performing on/off of the camera, and 
so on. 

[0044] The foldable portable telephone set 1 0 accord- 
ing to the first embodiment of this invention further com- 
prises the speaker 15, the display portion (a liquid crys- 
tal display (LCD) or an electroluminescence (EL) ele- 
ment) 11 serving as a main screen, and the sub-display 
unit 19. 

[0045] Referring to Fig. 6, description will be made as 
regards the above-mentioned first through third magnet- 
ic sensors 111a to 111c for detecting a posture (the ro- 
tation angle, the rotation position) of the display portion 
unit 32 according to the first embodiment of this inven- 
tion. Fig. 6 is a rear schematic view for use in describing 
an arrangement of the first through the third magnetic 
sensors 1 1 1 a to 1 1 1 c used in the foldable portable tele- 
phone set 10 according to the first embodiment of this 
invention. 

[0046] As shown in Fig. 6, the display portion unit 32 
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has the rear face 32b in which a magnet MG is disposed. 
On the other hand, the supporting portion unit 34 has 
the front face 34b in which the first through the third mag- 
netic sensors 1 1 1 a to 1 11 c are disposed. 
[0047] It will be assumed that the display portion 1 1 is 
put into the lengthwise state (Fig. 2A). In this event, the 
magnet MG and the first magnetic sensor 1 1 1 a are op- 
posite to each other as shown in Fig. 6. That is, by de- 
tecting magnetism of the magnet MG by the first mag- 
netic sensor 1 1 1 a, it is possible to detect that the display 
portion 11 is put into the lengthwise state. 
[0048] It will be assumed that the display portion 1 1 is 
put into the oblong state (Fig. 2B) by rotating and sliding 
the display portion unit 32 from the state shown in Fig. 
6 counterclockwise CCW by about 90 degrees by the 
above-mentioned rotating and sliding mechanism 40. 
Under the circumstances, the magnet MG and the sec- 
ond magnetic sensor 111b are opposite to each other. 
That is, by detecting magnetism of the magnet MG by 
the second magnetic sensor 111b, it is possible to detect 
that the display portion 11 is put into the oblong state 
where the display portion 1 1 is rotated counterclockwise 
by about 90 degrees with respect to the lengthwise 
state. 

[0049] It will be assumed that the display portion 1 1 is 
put into the oblong state (Fig. 2C) by rotating and sliding 
the display portion unit 32 from the state shown in Fig. 
6 clockwise CW by about 90 degrees by the above-men- 
tioned rotating and sliding mechanism 40. Under the cir- 
cumstances, the magnet MG and the third magnetic 
sensor 111c are opposite to each other. That is, by de- 
tecting magnetism of the magnet MG by the third mag- 
netic sensor 1 1 1 c, it is possible to detect that the display 
portion 1 1 is put into the oblong state where the display 
portion 1 1 is rotated clockwise by about 90 degrees with 
respect to the lengthwise state. 

[0050] Although the rotation angle position of the dis- 
play portion unit 32 is detected using the magnetic sen- 
sors in the first embodiment of this invention, of course, 
detection of the rotation angle portion may notbe re- 
stricted them. For instance, other sensors such as reed 
switches, optical sensors, or the like may be used in lieu 
of the magnetic sensors. 

[0051] In a folded state where the display face 32a of 
the upper unit 30 is opposite to the lower unit 20 as 
shown in Figs. 1A and 1B, the foldable portable tele- 
phone set 1 0 becomes compact so that the whole of the 
foldable portable telephone set 1 0 is convenient to carry 
with it in the similar manner in a folded state of a con- 
ventional foldable portable telephone set. In this event, 
by detecting opening and closing by the opening and 
closing detecting portion 1 1 3, the display control portion 
114 controls the display portion 11 and the sub-display 
unit 1 9. More specifically, the display control portion 1 1 4 
controls to display information on the display portion 11 
when the upper unit 30 is opened with respect to the 
lower unit 20. The display control portion 114 controls 
to display information having a minimum range on the 


sub-display unit 1 9 when the upper unit 30 is closed with 
respect to the lower unit 20. When the upper unit 30 is 
opened with respect to the lower unit 20, it is possible 
to speak over using the microphone 1 6 and the speaker 
5 15. 

[0052] The display portion 11 is put into the oblong 
state when the display portion unit 32 is rotated from the 
state shown in Fig. 2A counterclockwise CCW by about 
90 degrees in the manner as shown in Fig. 2B. In addi- 
io tion, the display portion 11 is put into the oblong state 
when the display portion unit 32 is rotated from the state 
shown in Fig. 2A clockwise CW by about 90 degrees in 
the manner as shown in Fig. 2C. 
[0053] In a case where the display portion unit 32 is 
'5 put into such a position relationship, the above-men- 
tioned rotation angle detecting portion 112 detects this 
position relationship, the image processing circuit 115 
generates the image signal suitable to the oblong 
screen in response to this detection, and the display 
20 control portion 1 1 4 displays display contents to be dis- 
played on the display portion 11 irTthe oblong state (or 
display right and left of the display contents as a long 
side direction of the displayportion 11). In this event, if 
there is a directivity in the console portion 12 for 
25 processing corresponding to operation such as the di- 
rection key (cursor key) , corresponding processing 
contents are suitable to the display direction. 
[0054] In the state of Fig. 2B or Fig. 2C, confirmation 
of a large quantity of character information is easily car- 
30 ried put by the oblong display face and it is easy to see 
when an oblong image is displayed. In the manner which 
is described above, it is possible for the foldable portable 
telephone set 10 according to the first embodiment of 
this invention to see the display in the opened state with 
35 the display portion 11 put into the oblong state and to 
suitably operate as the need arises. 
[0055] According to the foldable portable telephone 
set 1 0 according to the first embodiment of this inven- 
tion, the pair of front camera portions 17a and 17b is 
40 disposed on the main surface (display face) 32a of the 
display portion unit 32. The pair of front camera portions 
17a and 17b is disposed so at to position right and left 
when the display portion 11 is put into the oblong state 
by the rotating and sliding mechanism 40 of the display 
45 portion unit 32. As a result, it is possible to easily carry 
out a deformation into a position suitable to 3D image 
processing (3D image pickup using the pair of front cam- 
era portions 17a and 17b disposed to right and left) . 
The 3D image processing will later be described. 
50 [0056] According to the foldable portable telephone 
set 10 according to the first embodiment of this inven- 
tion, the rear camera portion 1 8 is disposed on the other 
main surface (the rear face) 32b of the display portion 
unit 32 as shown in Fig. 2D. It is possible to easily carry 
55 out pickup of the oblong image using the rear camera 
portion 1 8. Specifically, in prior art, it is necessary to pick 
up with the apparatus put into a oblong state in a case 
of carrying out the pickup of the oblong image (in this 
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event, it is necessary to carry out operation with an ob- 
long state) . On the contrary, according to the first em- 
bodiment of this invention, it is possible to easily carry 
out the pickup of the oblong image by rotating the dis- 
play portion unit 32. 5 
[0057] In addition, it is possible to suitably select the 
pair of front camera portions 17a and 17b and the rear 
camera portion 18 in accordance with a stop state (an 
arrangement state) of the display portion unit 32 by ar- 
bitrary setting of a user in the manner which will later be 
described. For example, it is possible to set by operating 
the console portion 1 2 so as to operate one front camera 
portion 17a and the rear camera portion 18 in the state 
illustrated in Fig. 2A. It is possible to set by operating 
the console portion 1 2 so as to operate the pair of front 
camera portions 17a and 17b in the state illustrated in 
Fig. 2B. It is possible to setby operating the console por- 
tion 1 2 so as to operate on ly the rear camera portion 1 8 
in the state illustrated in Fig. 2C. Therefore, it is possible 
to easily carry out to set a pickup mode (camera selec- 
tion and allocation of key function accompanied by the 
camera selection). 

[0058] Referring to Fig. 7, description will be made as 
regards a switching operation of a display mode in ac- 
cordance with detection of the rotation position of the 
display portion unit 32 by the rotation angle detecting 
portion 112. In the example being illustrated, inasmuch 
as the foldable portable telephone set 10 is provided 
with the first through the third magnetic sensors 111a- 
1 1 1c, it is possible to switch the display mode into three 
modes (a mode a, a mode b, and a mode c). 
[0059] More specifically, it will be assumed that the 
display portion 1 1 is put into the oblong state where the 
display portion 11 is rotated clockwise CW by 90 de- 
grees, as shown in Fig. 2C. The third magnetic sensor 
111c detects this state to produce a magnetic clockwise 
rotation detected signal which is supplied to the rotation 
angle detecting portion 112. Responsive to the magnetic 
clockwise rotation directed signal, the rotation angle de- 
tecting portion 112 sends a clockwise rotation detected 
signal indicating that the display portion 11 is rotated 
clockwise to the image processing circuit 115 and the 
camera input/output control circuit 1 1 6 (Y in a step A1 ). 
Responsive to the clockwise rotation detected signal, 
the image processing circuit 115 and the camera input/ 
output control circuit 116 set the display mode into the 
mode a (a step S2). 

[0060] It will be assumed that the display portion 11 is 
put into the oblong state where the display portion 11 is 
rotated counterclockwise CCW by 90 degrees, as 
shown in Fig. 2B. The second magnetic sensor 1 1 1 b de- 
tects this state to produce a magnetic counterclockwise 
rotation detected signal which is supplied to the rotation 
angle detecting portion 112. Responsive to the magnetic 
counterclockwise rotation directed signal, the rotation 
angle detecting portion 112 sends a counterclockwise 
rotation detected signal indicating that the display por- 
tion 11 is rotated counterclockwise to the image 


processing circuit 1 1 5 and the camera input/output con- 
trol circuit 116 (Y in a step A3). Responsive to the coun- 
terclockwise rotation detected signal, the image 
processing circuit 1 1 5 and the camera input/output con- 
trol circuit 116 set the display mode into the mode b (a 
step S4). 

[0061] It will be assumed that the display portion 1 1 is 
put into the lengthwise state where the display portion 

1 1 is not rotated, as shown in Fig. 2A. The first magnetic 
sensor 111c detects this state to produce a magnetic 
nonrotation detected signal which is supplied to the ro- 
tation angle detecting portion 112. Responsive to the 
magnetic nonrotation directed signal, the rotation angle 
detecting portion 112 sends a nonrotation detected sig- 
nal indicating that the display portion 1 1 is not rotated to 
the image processing circuit 115 and the camera input/ 
output control circuit 116 (N in the step S1 N in the step 
S3). Responsive to the nonrotation detected signal, the 
image processing circuit 115 and the camera input/out- 
put control circuit 1 16set the display mode into the mode 
c (a step S5). ~ 

[0062] Now, the description will proceed to examples 
of a switching of the camera portions where a user can 
set as the modes a-c and actual image displays in the 
display portion 11 in this event. It seems that there are, 
as the image displays, four image displays (camera 
modes, pickup modes) which will later be described. A 
first camera mode [1] is a mode for displaying a 3D im- 
age using the pair of front camera portions 1 7a and 1 7b. 
A second camera mode [2] is a mode for displaying a 
front image using only one of the front camera portions 
1 7a and 1 7b. A third camera mode [3] is a mode for dis- 
playing a rear image using only the rear camera portion 
18. A fourth camera mode [4] is for dividedly displaying 
the front image and the rear image using one of the front 
camera portions 17a and 17b and the rear camera por- 
tion 18. That is, the user operates the console portion 

1 2 to selectively set the f irst through the fourth camera 
modes [1]-[4] to the modes a-c. It is noted that the sec- 
ond through the fourth camera modes [2]-[4] are allocat- 
ed to any one of the modes a-c but only the first camera 
mode [1 ] is allocated to either the mode a or the mode b. 
[0063] Now, the description will proceed to the 3D im- 
age processing. The description will be made by men- 
tioning a case where the first camera mode [1 ] is select- 
ed and set as the mode b. In other words, it will be as- 
sumed that setting is made so as to display the 3-D im- 
age on the display portion 11 when the display portion 
1 1 is put into the oblong state where the display portion 
11 is rotated counterclockwise (Fig. 2B). 

[0064] The 3D image processing may be implement- 
ed by using a technique described, for example, in the 
above-mentioned prior art document 4 (JP-A 9-1 1 6882). 
However, it is necessary to display the 3-D image and 
a normal image (2D image) by switching them in the first 
embodiment of this invention. 

[0065] The display portion 1 1 comprises a screen (not 
shown) and a mask (not shown) disposed on a front face 
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of the screen (i.e. between the screen and a user). The 
screen is divided into a plurality of longitudinal strip-like 
divided screens on which a left eye image and a right 
eye image are alternately displayed. The mask compris- 
es a plurality of slits each having a width which corre- s 
sponding to that of each divided screen. 
[0066] With this structure, a left eye of a user sees the 
left eye image which is not covered by the mask while 
a right eye of the user sees the right eye image which 
is not covered by the mask. When the left eye image w 
and the right eye image are an image obtained by pick- 
ing up the same object and shift a little in angle, the user 
recognizes so as to see the 3-D image. 
[0067] In the first embodiment of this invention, a liq- 
uid crystal shutter (a liquid crystal mask) is used at the 15 
mask. More specifically, in a case of displaying the 3-D 
image on the display portion 1 1 , the liquid crystal mask 
is controlled so that a plurality of slits are formed therein. 
In a case of displaying the normal image (the 2-D image) 
on the display portion 11 , the liquid crystal mask is con- 20 
trolled so that the liquid crystal mask becomes transpar- 
ent. Amode switching of the liquid crystal mask is con- 
trolled by the display control portion 114. It is therefore 
possible to selectively display the 3-D image and the 2-D 
image. 25 

[0068] In addition, the above-mentioned 3-D image 
processing is called a parallax barrier (parallax stereo- 
gram) method in the art. That is, in the parallax barrier 
method, prior to an image where a pair of left eye image 
and right eye image is arranged in a strip fashion, apar- so 
allaxbarrier having slits corresponding to this image is 
disposed, a left eye and a right eye can observe the left 
eye image and the right eye image through the slits, re- 
spectively. That slits (thin film image splitter) are' ar- 
ranged in a liquid crystal panel is sold as a product. 35 
[0069] In addition, a display device selectively dis- 
playing the 2-D image and the 3-D image on a single 
screen is disclosed, for example, in Japanese Unexam- 
ined Patent Publication Tokkai Nos. Hei 10-232,366 or 
JP-A 10-232366 and Hei 10-221, 646 or JP-A 40 
10-221646, in United State Patent No. 5,831,765, and 
so on. 

[0070] Now, description will be made as regards op- 
eration of the foldable-portable telephone set 10 in a 
case of carrying out transmission and reception of a 45 
speech signal using a function as a telephone set. The 
antenna 104 receives a signal from a base station and 
transmits a signal from the foldabie portable telephone 
set 10. Received by the antenna 104, the signal from 
the base station is supplied to the receiving circuit of the so 
RF circuit 105. The receiving circuit selects a signal hav- 
ing a frequency indicated by the frequency synthesizer 
and detects whether or not an incoming call notification 
signal for its own is included in the selected signal (wait- 
ing reception). ~ 55 
[0071] When the receiving circuit detects the incom- 
ing call notification signal for its own, the receiving circuit 
notifies the control portion 109 that an incoming call is 


present. Responsive to notification where the incoming 
call is present in its own from the receiving circuit, the 
control portion 109 drives alert means (not shown) such 
as a call bell, a vibrator, or the like or the speaker 1 5 to 
notify a user that the incoming call is present in its own. 
[0072] In the foldabie portable telephone set 10 ac- 
cording to the first embodiment of this invention, when 
a replay is made by pushing a telephone call button with 
the upper unit 30 and the lower unit 20 opened on the 
incoming call, a radio circuit is connected, the speech 
signal transmitted from an outgoing caller is supplied to 
the modem circuit 106 through the RF circuit 105. 
[0073] Subsequently, the modem circuit 106 demod- 
ulates the speech signal transmitted from the outgoing 
caller to supply a demodulated signal to the baseband 
processing circuit 107. The baseband processing circuit 
107 extracts an original baseband signal from the de- 
modulated signal to supply the original baseband signal 
to the codec circuit 1 08. The codec circuit 1 08 performs 
an digital-to-analog conversion on a supplied baseband 
signal to supply a digital signal to the speaker (the re- 
ceiver) 15. As a result, a speech transmitted from the 
outgoing caller is generated from the speaker 15. The 
codec circuit 108 carries out an analog-to-digital con- 
version processing on a speech signal converted by the 
microphone 16 to be transmitted from the foldabie po- 
table telephone set 10. Therefore, the users can carry 
out telephone conversation. 

[0074] An on-hook processing is carried out by carry- 
ing out an on-hook operation using a predetermined on- 
hook key by the user when the telephone conversation 
comes to end. 

[0075] Now, description will be made as regards op- 
eration in a case of carrying out transmission and recep- 
tion of character data or image data (a still image or am- 
oving image) in the foldabie portable telephone set 10. 
The foldabie portable telephone set 10 monitors (waits) 
whether or not a signal indicative of presence of trans- 
mission of the character data or the image data for its 
own is included in the selected signal. When the char- 
acter data or the image data are transmitted to the fold- 
able portable telephone set 10 for its own, information 
on the basis of received data from the baseband 
processing circuit 1 07 is temporarily stored in the image 
processing circuit 115 and is displayed on the display 
portion 11 through the display control portion 114. 
[0076] More specifically, transmitted from the outgo- 
ing caller, the character data or the image data are sup- 
plied to the modem circuit 106 through the RF circuit 
105. The modulated data are supplied the baseband 
processing circuit 107. The baseband processing circuit 
1 07 extracts transmitted data such as the character data 
from the supplied signal to supply extracted data to the 
control portion 109. 

[0077] The image processing circuit 115 of the control 
portion 109 comprises a CPU, an ROM, an RAM, and a 
VRAM although illustrate is not made. The ROM stores 
an execution program, data necessary for various types 
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of processing or character font data. The RAM is used 
as a work area. The VRAM is for displaying information 
on the display portion 11. 

[0078] On the basis of . the data supplied from the 
baseband processing circuit 107, the image processing 
circuit 115 creates character information or an image 
signal to be displayed on the display portion 11 (or the 
sub-display unit 19 as the need arises) and displays 
them on the display portion 11 through the display con- 
trol portion 114. 

[0079] In addition, the foldable portable telephone set 
1 0 may create message data in its own to transmit them. 
More specifically, in the foldable portable telephone set 
10 according to this embodiment, dial operation keys 
such as 0-9, *, # disposed in the console portion 12 are 
allocated with alphabetic characters or kana characters 
and the console portion 12 has the conversion key for 
alphabet/kana/kanji/numeral. By operating a group of 
the dial operation keys or the conversion key, it is pos- 
sible to input the message data and to transmit them to 
the opposite party according to indication from the user. 
[0080] The foldable portable telephone set 10 illus- 
trated in Fig. 5 can carry out dual reception of the speech 
signal and the image signal so as to receive and display 
an image from the opposite party and to transmit its own 
image during the telephone conversation. As a result, 
the foldable portable telephone set 1 0 may use as a tel- 
evision portable telephone. Under the circumstance, it 
is possible to use one of the front camera portions 17a 
and 17b as a television telephone camera (for picking 
up image information) . In this event, the user may op- 
erate the console portion 12 to arbitrarily select one of 
the front camera portions left and right in accordance 
with the opposite party of telephone from left and right 
picking up directions. In this event, it is possible to dis- 
tinguish between a left-handed expression and a right- 
handed expression (i.e. a severe expression for busi- 
ness, a gentle expression for private, or the like). 
[0081] Referring to Figs. 8A through 8E, the descrip- 
tion will proceed to afoldable portable telephone set 1 0A 
according to a second embodiment of this invention. Fig. 
8A is a side view showing a closed state of the foldable 
portable telephone set 1 0A according to the second em- 
bodiment of this invention. Fig . 8B is an elevational view 
showing the closed state of the foldable portable tele- 
phone set 10A according to the second embodiment of 
this invention. Fig. 8C is a side view showing an opened 
state of the foldable portable telephone set 1 0A accord- 
ing to the second embodiment of this invention. Fig. 8D 
is an elevational view showing the opened state of the 
foldable portable telephone set 10A according to the 
second embodiment of this invention. Fig. 8E is an ele- 
vational view showing the opened state of the foldable 
portable telephone set 1 0A according to the second em- 
bodiment of this invention when a display portion is put 
into an oblong state. 

[0082] The illustrated foldable portable telephone set 
10A mainly comprises a lower unit 20A having the con- 


sole portion 12, an upper unit 30A having the display 
portion 11, and a hinge-type connector 13A for joining 
the lower unit 20A and the upper unit 30A so as to open 
and close and for enable to connect the lower unit 20A 

s with the upper unit 30A by changing a connection state 
of the upper unit 30A with respect to the lower unit 20A. 
. [0083] As shown in Fig. 8E, three components 20A, 
30A, and 13A are removable one another. The hinge- 
type connector 13A has an upper connecting portion 

10 l3Aa for connecting to the upper unit 30A. In a state 
illustrated in Fig. 8D, the upper unit 30A has first and 
third upper open slits 30Aa, 30Ab, and 30Acfor inserting 
the upper connecting portion 13Aa of the hinge-type 
connector 13A at a lower side, a left side, and a right 

15 side thereof, respectively. The lower unit 20A has a low- 
er open slit 20Aa for inserting the lower connecting por- 
tion 13Ab of the hinge-type connector 13A at an upper 
side thereof. 

[0084] Each of the first through the third upper open 
20 slits 30Aa, 30Ab, and 30Ac has a connector (not shown) 
for electrically connecting to the upper connecting por- 
tion 13Aa of the hinge-type connector 13A at the inside 
thereof. The lower open slit 20Aa has a connector (not 
shown) for electrically connecting to the lower connect- 
25 ing portion 13Ab of the hinge-type connector 13A at the 
inside thereof. 

[0085] In the illustrated foldable portable telephone 
set 1 0A, the rear camera portion 1 8 is disposed in a rear 
face of the hinge-type connector 13A as shown in Fig. 
30 8B. 

[0086] Referring now to Fig. 9, the description will pro- 
ceed to an electric circuit portion of the foldable portable 
telephone set 1 0A according to the second embodiment 
of this invention. The illustrated foldable portable tele- 

35 phone set 1 0A is similar in structure and operation to 
the foldable portable telephone set 10 illustrated in Fig. 
5 except that the foldable portable telephone set 10A 
includes a connector connection detecting portion 1 1 2A 
in lieu of the rotation angle detecting portion 112 and the 

^o first through the magnetic sensors 1 1 1 a to 1 1 1 c are omit- 
ted. Components having functions similar to those illus- 
trated in Fig. 5 are attached with the same reference 
symbols. 

[0087] Specifically, inasmuch as the display portion 
45 unit 32 in the foldable portable telephone set 10A ac- 
cording to the second embodiment of this invention, 
which is different from the foldable portable telephone 
set 10 according to the first embodiment of this inven- 
tion, does not rotate, the first through the third magnetic 
so sensors 1 1 1 a to 1 1 1 c are unnecessary although they are 
necessary in the foldable portable telephone set 10 ac- 
cording to the first embodiment of this invention. 
[0088] Although the open slots and the connecting 
portion 13Aa are disposed in the display portion 11 side 
55 and the hinge-type connector 13A side in the second 
embodiment, respectively, connection structure may be 
reversed. 

[0089] While this invention has thus far been de- 
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scribed in conjunction with a few embodiments thereof 
it will now be readily possible for those skilled in the art 
to put this invention into practice in various other man- 
ners. 


Claims 

1 . A foldable portable telephone set comprising a low- 
er unit (20, 20A) having a console portion (12) an 
upper unit (30, 30A) having a display portion (11) 
and a hinge portion (13, 13A) for joining said lower 
unit to said upper unit so as to enable to open and 
close them, wherein 

said display portion is able to shift arrange- is 
ment thereof with respect to said lower unit between 
a lengthwise state and an oblong state, 

said foldable portable telephone further com- 
prising a pair of front camera portions (17a 17b) 
disposed on said upper unit so as to position up and 20 
down of said display portion when said display por- 
tion is put into the lengthwise state and to position 
right and left of said display portion when said dis- 
play portion is put into the oblong state. 


10 5. 


6. 


I. A foldable portable telephone set as claimed in 
claim 1, wherein said upper unit (30) comprises a 
display portion unit (32), a supporting portion unit 
(34), and a rotating mechanism (40) for electrically 
and structurally connecting said display portion unit 
and said supporting portion unit and for rotating said 
display portion unit with respect to said supportina 
portion unit, 

said display portion being put into the oblong 
state by rotating said display portion unit by about 
90 degrees using said rotating mechanism in a case 
where said display portion is put into the lengthwise 
state. 

A foldable portable telephone set as claimed in 
claim 1, wherein said upper unit (30) comprises a 
display portion unit (32), a supporting portion unit 
(34), and a rotating and sliding mechanism (40) for 
electrically and structurally connecting said display 
portion unit and said supporting portion unit and for 
rotating and sliding said display portion unit with re- 
spect to said supporting portion unit, 

said display portion being put into the oblong 
state by rotating said display portion unit by about 
90 degrees and by sliding said display portion using 
said rotating and sliding mechanism in a case 
where said display portion is put into the lengthwise 
state. 
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A foldable portable telephone set as claimed in ss 
claim 2, wherein further comprises: 

detecting means (MG, 111a, 111b. 111c, 112) 


for detecting whether said display portion is put 
into the lengthwise state or the oblong state to 
produce a detected signal; and 
display converting means (114, 115, 116) for 
converting display contents so at to fit to a di- 
rection of a display screen according to said de- 
tected signal and for displaying converted dis- 
play contents on said display portion. 

A foldable portable telephone set as claimed in 
claim 4, wherein said detecting means comprises a 
magnet (MG) disposed in said display portion unit 
and a plurality of magnetic sensors (111a, 111b 
111c) disposed in said supporting portion unit. 

A foldable portable telephone set as claimed in 
claim 3, wherein further comprises: 

detecting means (MG, 111a, 111b, 111c 112) 
for detecting whether said display portion 'is put 
into the lengthwise state or the oblong state to 
produce a detected signal; and 
display converting means (114, 115, 116) for 
converting display contents so as to fit to a di- 
rection of a display screen according to said de- 
tected signal and for displaying converted dis- 
play contents on said display portion. 

A foldable portable telephone set as claimed in 
claim 6, wherein said detecting means comprises a 
magnet (MG) disposed in said display portion unit 
and a plurality of magnetic sensors (111a, 111b 
111c) disposed in said supporting portion unit. 

A foldable portable telephone set as claimed in one 
of Claims 1 to 7, wherein said hinge portion is a 
hinge-type connector (1 3A) for detachably connect- 
ing said upper unit (30A), said hinge-type connector 
having a connector connection portion (13Aa) for 
connecting to said upper unit, 

said upper unit having a plurality of unit con- 
nection portions (30Aa, 30Ab, 30Ac) for connecting 
to said connector connection portion at a lower side 
and lateral sides thereof, whereby said display por- 
tion .s switched, between the lengthwise state and 
the oblong state by changing the unit connection 
portions to be connected to said connector connec- 
tion portion. 


A foldable portable telephone set as claimed in 
claim 8, wherein further comprises: 

detecting means (112A) for detecting whether 
said display portion is put into the lengthwise 
state or the oblong state to produce a detected 
signal; and 

display converting means (114, 115, 116) for 
converting display contents so at to fit to a di- 
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rection of a display screen according to said de- 
tected signal and for displaying converted dis- 
play contents on said display portion. 

10. A foldable portable telephone set as claimed in one 5 
of claims 1 to 9, wherein further comprises three- 
dimensional image processing means (11 5) for car- 
rying out a three-dimensional image processing on 

an image picked up by said pair of front camera por- 
tions when said pair of front camera portions is dis- 10 
posed right and left in the vicinity of said display por- 
tion with said display portion put into the oblong 
state. 

11. A foldable portable telephone set as claimed in one 15 
of claims 1 to 10, wherein said upper unit (30) fur- 
ther comprises a rear camera portion (18) at a rear 
face (32a) thereof. 

12. A foldable portable telephone set as claimed in 20 
claim 11, wherein further comprises pickup mode 
selecting means (115, 116) for carrying out selec- 
tion of a pickup mode for using at least one of said 
pair of front camera portions and said rear camera 
portion in accordance with a disposed condition of 25 
said display portion. 

13. A foldable portable telephone set as claimed in 
claim 11, wherein further comprises selecting 
means (12) for selecting may one camera portion 30 
among said pair of front camera portions and said 
rear camera portion according to speech destina- 
tion information when any one of said pair of front 
camera portions and said rear camera portion is 
used to a television telephone. 35 

1 4. A foldable portable telephone set as claimed in one 
of claims 1 to 13, wherein further comprises select- 
ing means (12) for selecting one of said pair of front 
camera portions according to a telephone destina- *o 
tion when said pair of front camera portions is used 

as a television telephone camera in a state where 
said pair of front camera portions is disposed right 
and left in the vicinity of said display portion with 
said display portion put into the oblong state. 45 

15. A foldable portable telephone set as claimed in 
claim 8, wherein said hinge-type connector (13A) 
further comprises a rear camera portion (18) at a 
rear face thereof. so 

16. A foldable portable telephone set as claimed in 
claim 15, wherein further comprises pickup mode 
selecting means (115, 116) for carrying out selec- 
tion of a pickup mode for using at least one of said ss 
pair of front camera portions and said rear camera 
portion in accordance with a disposed condition of 
said display portion. 


17. A foldable portable telephone set as claimed in 
claim 15, wherein further comprises selecting 
means (12) for selecting any one camera portion 
among said pair of front camera portions and said 
rear camera portion according to speech destina- 
tion information when any one of said pair of front 
camera portions and said rear camera portion is 
used to a television telephone. 
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FIG. 1A 


FIG. 1B 


FIG. 1C 
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